Introduction: Hepatocellular carcinoma is the most common primary neoplasm of the liver and a significant cause of mortality in patients with cirrhosis. A retrospective cross-sectional study was performed to analyze epidemiological aspects related to risk factors, diagnosis, staging and first-line treatment in a closed population. Methods: The medical records of patients seen between November 1998 and May 2011 were revisited. Results: Of the 272 patients included in this study, 229 (84.2%) were male and the average age was 57.1 years (standard deviation 10.9 years). The most common etiology was hepatitis C virus infection in 145 (55.1%) patients, with this being the single cause in 88 (33.4%) patients. The largest masses ranged from 6 mm to 260 mm in diameter with a mean of 61.4 mm (standard deviation 41.5 mm). Only one mass was found in 145 (64.2%) cases, two masses in 26 (11.5%), three masses in 9 (4%) and 46 patients (20.3%) had multifocal disease. Early stage disease was diagnosed in 47 patients (22.0%), advanced stage in 65 (30.4%) and terminal stage in 32 (14.9%). Hepatocellular carcinoma was found by chance in 11%. Diagnosis was by means of imaging in 175 (68.1%) cases. The level of alpha-fetoprotein was measured in 209 patients, with 29.2% having levels lower than 20 ng/mL and 34.9% having levels above 400 ng/mL. Specific treatment was administered in 236 patients (86.8%) with hepatic chemoembolization in 127 (46.7%) and liver transplantation in 72 (26.5%); of these 33 (45.8%) received hepatic chemoembolization as a bridge to transplantation. Thirty-four patients (12.5%) received only supportive therapy. Conclusions: Patients are chiefly male and disease involvement generally occurs in the 5th decade of life. Cirrhosis was present in most patients and hepatitis C virus infection was the commonest etiologic agent. Only one imaging examination was required for diagnosis in most patients. The measurement of alpha-fetoprotein levels did not prove to be a good tool in the diagnosis of hepatocellular carcinoma. Intermediate, advanced and terminal stages predominated compared to early stages. Treatment was based on non-curative therapies.
Introduction
Hepatocellular carcinoma (HCC) is the most common liver cancer and its incidence is increasing significantly [1] ; statistically in men it is the 5th most common cancer and the 2nd in cancer-related deaths and in women it is the 7th most common cancer and the 6th in cancer-related deaths [2, 3] .
There is great geographical variability in HCC incidence rates related to etiological factors such as infections by hepatitis B (HBV) and hepatitis C viruses (HCV) and exposure to aflatoxin B1 [4] .
Men are more affected by HCC than women with frequencies 4 to 8 times higher in men depending on the region. Factors such as the higher rates of cirrhosis in men, greater alcohol consumption, exposure to toxins (tobacco and aflatoxins) and the influence of male sex hormones explain, in part, this higher incidence [2, 5] .
The incidence of HCC increases with age, with the highest prevalence in individuals aged around 65 years old due to the large number of cirrhotic livers in this age group and the increased longevity; this disease is rare in under 40 years old [6] [7] [8] .
Worldwide around 50% of cases of HCC, including virtually all cases in children, are related to chronic HBV infection. In endemic regions, such as Asia and Africa, where the transmission is from mother to child, about 90% of those infected will evolve with chronic disease when interactions with the human DNA frequently take place. HBV infection can cause HCC even in the absence of cirrhosis with treatment decreasing, but not eliminat-ing risk [9] . In HCV-infected individuals, the risk factors for HCC include advanced age, male gender, co-infection with HIV or HBV, obesity and diabetes, high iron overload and consumption of alcohol [10, 11] . HCV-infected individuals have an estimated risk for cirrhosis of 10% to 30% per year and for HCC of 1% to 3% per year [12] .
The most important risk factor for the development of HCC is cirrhosis, present in 80% to 90% of patients [13, 14] . The accumulated risk at five years for the development of HCC in cirrhotic patients ranges from 5% to 30% depending on the cause, region, ethnic group and stage of cirrhosis, with higher risk in uncontrolled cirrhotic patients [15] .
There is little evidence of direct carcinogenic effects due to alcohol, however consumption may be the cause of HCC and alcohol in association with HBV and HCV has a synergistic effect in the evolution of the disease, with a two-fold increase in the risk for these patients [16] .
It is estimated that there are 47 million Americans with metabolic syndrome [17] , another risk factor for HCC [18] . Diabetes is also associated with HCC [19, 20] . Nonalcoholic fatty liver disease (NAFLD), present in 90% of all obese individuals and more than 70% of people with type 2 diabetes, is reported to be a possible risk factor for HCC, however the true risk remains unclear [21, 22] . Abdominal ultrasound and the alpha-fetoprotein serum marker concentration are most commonly used to screen for HCC. Other serum markers, such as des-y-carboxy prothrombin, interleukin-18 and glypican-3 have also been studied [23, 24] . Staging is used to determine the prognosis and to guide treatment. In most patients, the factors used to stage HCC are the underlying disease, however, the key prognostic factors have not been well defined yet and the prognostic factors may vary in the course of the disease [25] .
The stage of the tumor, liver function, the patient's clinical condition and the effectiveness of treatment are conditions that determine the prognosis in HCC [26, 27] . Several staging systems have been developed for HCC and they have been validated at several levels however the system of the Barcelona Liver Cancer Clinic (BLCC) is the only one that aggregates all information and correlates it with prognosis [28] .
Surgical resection is indicated in patients who have a single lesion without cirrhosis or those who have cirrhosis but a good hepatic functional reserve with normal levels of bilirubin and the absence of portal hypertension. Pre-or post-resection adjuvant therapies are not recommended [23] . The risk of relapse after resection is high due to chronic liver disease.
Liver transplantation is an effective option in HCC patients that fall in the criteria of Milan (a mass of less than or equal to 50 mm or three nodules smaller than or equal to 30 mm) [29] . Inter vivos transplantation can be offered if the length of the waiting list is longer than the time estimated to exclude the patient due to tumor progression resulting in ineligibility according to the criteria of Milan [23] .
The best alternatives for patients with early tumors that are not eligible for surgical resection or transplantation include radiofrequency and alcohol injection ablation. Radiofrequency ablation has provided better results than alcohol injection [30] . Results of two randomized trials evaluating resection and radiofrequency ablation showed similar relapse and survival rates with a lower rate of complications and hospitalizations with ablation [31, 32] . Hepatic chemoembolization is considered the first line treatment for non-surgical patients with multifocal disease or large HCC who do not have vascular invasion or extrahepatic disease. The use of sorafenib ® is recommended as first line treatment for patients who are not candidates for surgery, transplantation, ablation or hepatic chemoembolization, but who still have good liver function [23] .
Radioembolization with yttrium-90 has proved to be safe and effective in patients with HCC, including those with portal vein thrombosis. However, there are no publications showing increased survival or reporting on comparisons with other methods. Systemic or selective intraarterial chemotherapy is not recommended and cannot be used in standard care [23] .
Given the increasing incidence of HCC observed in different world regions, driven by rising risk factors, as well as the diagnosis and different treatment modalities based on the stage of the disease, this manuscript sought to examine these characteristics retrospectively, in a study descriptive, cross-sectional in a teaching hospital that aimed to evaluate clinical and epidemiological aspects of HCC patients comparing the results with those indicated in literature.
Patients and Methods
A retrospective, descriptive, cross-sectional study was performed based on data collected from the medical records of individuals diagnosed with HCC in the period from November 1998 to May 2011.
Clinical and epidemiological data were collected including gender, age at diagnosis, presence of cirrhosis, liver disease etiology and the Child-Pugh (CP) score. Moreover, data were collected about the HCC and treatments carried out, including characteristics of the tumors (number, diameter of masses and presence of vascular invasion), the alpha-fetoprotein level and the type of therapy used. Patients were classified according to the etiology of liver disease as: 1) HCV, 2) HBV, 3) alcoholic liver disease (ALD); 4) NAFLD; 5) hemochromatosis (HH); 6) associations and 7) others including autoimmune hepatitis, primary biliary cirrhosis and cryptogenic causes.
Data on the CP classification were included [33] . Patients were also subdivided into five stages according to the BLCC [28] as (0) very early stage-a mass of less than 20 mm in diameter, CP class A; (A) early stage-a mass of less than 50 mm in diameter or three masses with diameters of less than 30 mm, CP class A or B with absence of vascular invasion; (B) intermediary stage-a mass greater than 50 mm in diameter or more than three masses, CP class A or B with absence of vascular invasion; (C) advanced stage-any mass, CP class A or B and the presence of vascular invasion and/or extrahepatic metastasis and (D) terminal stage-any mass and CP class C. The patient's general health state evaluated using the Eastern Cooperative Oncology Group Performance Status Scale (ECOG-PST) [34] could not be inferred due to the lack of information in patients' records.
The initial therapy used to treat HCC included 1) resection, 2) liver transplant, 3) ablative therapies (radiofrequency and alcohol injection), 4) transarterial embolization and chemoembolization, 5) use of sorafenib ® and 6) supportive therapy.
The study was approved by the Research Ethics Committee of the institution. Statistical analysis was performed using the Minitab ® 15 software and the level of significance was set for a p-value < 0.05.
Results
This study included 272 HCC patients; 229 men (84.2%) and 43 women (15.8%) (ratio: 5.3:1). The mean age was 57.1 years (standard deviation-SD: 10.9 years), ranging from 22 to 88 years. More than half the patients (51.7%) were 57 years old or less. Most patients (91.5%) were Caucasians. Cirrhosis was present in 267 (98.2%) of cases; 102 (38.2%) cases were in CP class A; 104 (38.9%) in CP class B and 51 (19.1%) were in CP class C. No records were available in respect to CP class for ten (3.8%) patients. Table 1 shows the etiology of the chronic liver disease of the 272 HCC patients. The main etiological groups were: HCV alone in 88 (33.4%) patients and associated to alcohol in 30 (11.4%); HBV alone in 46 (15.5) patients and associated to alcohol in 8 (3.0%); ALD in 38 (14.4%) patients and the association of HCV and HBV in 12 (4.6%) patients. Other causes, including autoimmune hepatitis, primary biliary cirrhosis and unknown causes were reported for 18 (6.8%) patients.
The diagnosis of HCC was made by ultrasound imaging in 175 (68.1) patients. Thirteen (5.1%) patients performed two exams. In 39 (15.1%) patients, a biopsy was performed and 30 (11.7%) patients were diagnosed by chance based on lesions identified at the time of transplantation. For 15 patients, details of the diagnosis were unavailable. Figure 1 shows the distribution of annual incidence rates for cases of HCC.
Of the 209 patients for whom alpha-fetoprotein was measured, 29.2% (n = 61) had levels of less than 20 ng/mL; 45.9% (n = 96) had levels less than 100 ng/mL and 34.9% (n = 73) had levels above 400 ng/mL. Additionally, 67.8% (19/28) of the cases that presented masses with diameters greater than or equal to 100 mm presented alpha-fetoprotein levels above 400 ng/mL. Table 2 presents the characteristics of the patients' tumors. Although the presence of at least one mass was identified in 226 patients, the diameter was not measured or recorded in patients' records in every case. However, available data on the largest masses of 220 patients when more than one was identified, showed that the largest diameter ranged from 6 mm to 260 mm with a mean of 61.4 mm and SD of 41.5 mm.
Of all the patients, the number of masses was identified by imaging in 226 patients; 145 (64.2%) had only one mass, 26 (11.5%) had 2 masses, 9 (4.0%) patients had three masses and 46 (20.3%) patients were characterized as multifocal. There were no details in the medical records on this variable for 16 patients and 30 (11.0%) patients were diagnosed by chance after liver transplantation.
Of the 220 patients who had details on the diameter of the largest mass, 10 (4.56%) patients had masses of less than or equal to 20 mm in diameter, 112 (50.9%) had masses with diameters greater than 20 mm and less than or equal to 50 mm and in 98 (44.54%) the diameter was greater than 50 mm. Moreover, 87 (39.5%) of 220 patients met the criteria of Milan.
A total of 214 patients were staged using available data taking into account the CP score, number of masses, diameter and presence or absence of macrovascular invasion. 
Discussion
Hepatocellular carcinoma is considered one of the most important malignant diseases today as it is the leading cause of death and the most common complication in patients with cirrhosis. In recent years there has been an increase in its incidence and it is estimated that the number of cases continues to grow [5] . However, there are few national publications that report on this disease; the current study involved a cohort of 272 HCC patients treated at a single Center.
Carrilho et al. [35] , in a multicenter survey of 1405 Brazilian patients with HCC over a six-year period, found that 78% of their patients were male. Two studies in public hospitals involving 210 and 36 HCC patients reported higher prevalences of men (76.6% and 83.3%) [36, 37] . Gonçalves et al. [38] in another Brazilian multicenter survey over a three-year study period evaluated 287 cases and calculated a ratio of 3.4 men to every woman. In a publication involving Latin America countries [39] , a multicenter survey over 18 months involving 240 HCC patients found that 174 (72.5%) were male. In North America, a 2008 publication reported incidences in men and women of 6.8 and 2.2 per 100,000 people, respectively [1] . Varela et al. [40] studied 705 patients in 62 centers in Spain and found 78% were men with a ratio of 3.51 men for every woman. In several European countries there is a predominance of men with a mean ratio of 6.7/2.3 men/women. The predominance of men was also [35] . In Latin America, the mean age published in one study was 64 years (range: 19 to 92) [39] . A multicenter study in Spain reported a mean age of 65.6 years (range: 22 to 93) [40] . Over the years, the mean age has increased which may be attributed to better care of cirrhotic patients. In Western countries, except Japan and Africa, the mean age of 40 is attributed to the great epidemic of HBV infection that affects babies and children [43] . The literature reports a great predominance of cirrhosis as a risk factor in HCC cases. In Brazil, a national survey [38] found cirrhosis in 71.2% of cases and more recently, Carrilho et al. [35] stated that 98% of the cases were associated with HCC. Studies in Latin American [39] and Spain [40] reported occurrences of cirrhosis associated with HCC in 89% and 85.4%, respectively. Sherman [44] reported that the annual risk of cirrhotic patients developing HCC is from 1 to 6%. In the current study, the presence of cirrhosis at diagnosis of HCC was 98.2%, thus corroborating the high rates presented in the literature ( Table 4) . Regarding the etiology of liver disease, a study of the Brazilian population published in 1997 reported that HBV infection was present in 39.4% of HCC cases, followed by HCV infection in 37.4% and ALD in 26.9% [38] . Another multicenter study in 2010 showed that HCV infection was present in 54% of patients (39% in isolation), ALD in 33% (14% in isolation) and HBV infection in 15% (12% in isolation) [39] . A survey of 210 patients from a single center demonstrated that the most prevalent causes were HCV infection in 42%, followed by ALD in 39% (26.6% in isolation) and HBV infection in 16.6% [36] . A comparison of these results with a survey published by this institution at the beginning of the last decade shows that there was a change in the main etiological factors; at that time HBV was the leading cause followed by HCV and in the current study HCV is followed by ALD. There are regional variations in the etiology of HCC around the world. A Latin American study of 240 patients revealed that the primary etiology of chronic liver disease was HCV in 30.8% of cases. HCV infection associated with ALD was reported in 5.8%. ALD was involved in isolation in 20.4% of cases followed by cryptogenic cirrhosis in 14.6% [39] . A study based on the population of the USA, conducted in several centers, showed that HCV infection was identified in 46.7% of the cases followed HBV infection in 15.4%, an association of HCV and HBV infections in 4.7% and 33.1% had other causes [45] . The most frequent etiology identified in a Spanish multicenter study of 705 cases was HCV infection in 42.3%, followed by ALD in 30.2% and the association of HCV infection with ALD in 9.2% of the cases [40] . According to Bosch et al. [46] , the incidence of HCC varies in different countries depending on the prevalence of the major causes, that is, chronic liver disease caused by chronic viral infection or by other causes. The estimated risk assigned to HCC in Western countries is 60% for HCV infection and in Eastern countries it is 60% for HBV infection. Chronic HBV infection is the most common risk factor in the world for HCC; it is present in 52.3% of all HCC cases. HCV infection is the second most common cause (20% of all HCC cases). The current study showed that HCV infection was the most prevalent involving 55.1% of HCC cases (33.4% in isolation). The second most prevalent etiology was ALD in 33.8% (14.4% in isolation). HBV infection was present in 31.2% of HCC cases (17.5% in isolation). Statistical analysis in this study shows that there is a predominance of men with ALD and women with HCV infection as the cause of HCC. Recent studies have shown an increased incidence of HCC caused by metabolic syndrome, a global endemic condition [18] . In the current study, metabolic syndrome was observed in 1.9% of the cases. Hence, in this investigation the study population resembles those of Western countries. On comparing these results with those of surveys published in past decades, [35, 39] that showed a direct cause-effect relationship ( Table 5) .
In a national study published in 1997 [38] , 91% of 287 patients were diagnosed by histology. In the study of Carrilho et al. [35] , of 1405 HCC cases, the majority (63%) were diagnosed by imaging and only 15 were submitted to anatomopathological studies. Varela et al. [40] , reported that, of 705 HCC cases, 71.7% of patients were diagnosed by imaging, 19.6% by biopsy and only 8.7% by physical examination, the measurement of alpha-fetoprotein levels and ultrasonography. These results are based on the recently updated guidelines of the AASLD [23] that recommend that 4-phase computed tomography or dynamic magnetic resonance imaging should be performed when a mass bigger than 10 mm is identified in a cirrhotic patient during screening by ultrasonography. The results of arterial hypervascularization and washout in the venous or late phases should be interpreted as HCC. For masses smaller than 10 mm, a liver biopsy is needed to confirm diagnosis. In the current study, the diagnosis was mostly made by imaging examinations with 68.1% (175/257) requiring one examination and 5.1% (13/257) requiring two imaging examinations. Histological diagnosis was used in 15.1% (39/257) of dubious cases. A significant number of patients (11%) were diagnosed by chance after an anatomopathological examination of the liver submitted to transplantation. According to studies by Raphe et al. [47] , an analysis of these cases concludes that most diagnoses of HCC are early with extensive survival ( Table 6) .
On evaluating the characteristics of tumors in a Spanish multicenter study, of 705 HCC cases, 44.7% were not within the criteria of Milan. It was found that in this study, 60.5% (133/220) of patients fitted the criteria of Milan, i.e. masses were less than or equal to 50 mm in diameter or three masses smaller than 30 mm in diameter [29] . In the Latin American study [39] of 240 cases, 63.3% had single masses and 12.5%, 6.7% and 13.3% had two, three and more masses, respectively. The pattern of masses was not described in 4.2% of the cases. In the current study, 64.2% had single masses, 11.5% had two masses and 4% had three masses. Multifocal disease was diagnosed in 20% of the sample. On comparing the two studies, a similarity was seen in respect to the number of masses ( Table 7) .
In respect to HCC staging in a multicenter study in Spain [40] [40] and Latin American [39] studies, the percentages of cases diagnosed in early stages are higher ( Table 8) .
With regard to treatment of HCC patients, Varela et al. [40] reported that 26.1% received symptomatic therapy (support), 25.6% ablative therapies, 24.3% hepatic chemoembolization and 9.4% surgical resection. A study in Latin America [39] reported that 31.7% did not receive . In a multicenter survey in Brazil by Caswell et al. [35] , the most common treatment was chemoembolization in 36% of cases, followed by ablative therapy in 13%, resection surgery in 7% and Sorafenib ® in 1%. Liver transplantation was performed in 19% of cases, but it was performed as the initial treatment in only 4% of cases. In the current study, resection was performed in 10.7% of the cases, liver transplantation in 26.5% with approximately half of these cases (45.8%) being submitted to chemoembolization before the surgery, ablative therapies in 1.8%, chemoembolization in 46.7% as the only therapy, sorafenib ® in 1.1% and 12.5% did not receive specific therapy for the tumor, that is, only clinical support therapy. In this study, both resection surgery and liver transplantation were similar to studies of Latin America [39] and Europe [40] ( Table 9) .
The treatment of HCC depends on the staging of the tumor, thus it is observed that more non-curative treatments are employed than curative treatments in this referral center compared to the Spanish study [40] where most patients received curative therapies. This consequently has a significant impact on the survival of patients.
Currently there are several serological markers available to monitor HCC. The most studied, and the one that was until recently was the only tool available, is alphafetoprotein. Its use in HCC monitoring programs is discouraged in new guidelines as, in many cases, levels are low in early tumors and it is well known that transitional elevations can occur in cirrhotic patients without tumors [24] .
According to the studies of Trevisani et al. [48] , Marrero et al. [49] and Lok et al. [50] who compared the accuracy of alpha-fetoprotein as a biomarker in the early detection of HCC with cut-off values between 10 and 20 ng/dL, the diagnostic sensitivity is about 60%. In the current study, 29.2% of the cases presented normal alphafetoprotein levels, that is, less than 20 ng/dL. Values above 200 ng/dL were observed in 46% of the cases. In respect to the size of the tumor, it was observed that tumors smaller than 30 mm have normal levels of alpha-fetoprotein and in tumors larger than 50 mm, the level was greater than 200 ng/dL in 67.4% of the cases.
In conclusion, there is a predominance of males (84.2%) and individuals are most affected in their 50 s. Cirrhosis was present in the majority (98.2%) of patients studied. HCV infection was the most common etiological agent found (33.4%) in HCC patients. Most patients (68.1%) only required one imaging examination to diagnose the disease. Measurement of alpha-fetoprotein levels did not prove to be a good diagnostic tool, because in 29.2% of cases it was normal (20 ng/dL) and in only 34.9% its 
